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© Exhaust gas purifying catalytic converter and its fabrication method. 



© Disclosed is an exhaust gas purifying catalytic 
converter (13) comprising: a plurality of catalyst units 
(17) arranged to be spaced in parallel to each other 
in the direction crossing to the flow direction of the 
exhaust gas of an internal combustion engine; unit 
connecting means (23) for electrically connecting 
one-end sides of the catalyst units to the other end 
sides thereof in the direction crossing to the array 
direction of the catalyst units (17) and to the flow 
direction of the exhaust gas so as to be alternate 
along the array direction; a casing (14) for surround- 
ing a plurality of the catalyst units (17) through 
insulating support layers (18); and a pair of elec- 
trodes (27) which are electrically connected to two 
catalyst units positioned at both ends in the array 
direction, and which pass through the insulating sup- 



port layer (18) and the casing to be introduced 
outside the casing and to be connected to a power 
supply- Further, the exhaust gas purifying catalytic 
converter is fabricated according to the steps of: 
crushing a catalyst carrier having a strip-like hon- 
eycomb structure, in which a plurality of reaction 
passages are formed in parallel to each other, for 
each interval in the direction parallel to the reaction 
passages; and folding the crushed portions alter- 
nately in the reversed direction at approximately 1 80 
* , thereby arranging the catalyst carrier in a zigzag 
manner. With this construction, it is possible to pro- 
vide an exhaust gas purifying catalytic converter (13) 
capable of effectively activating the catalyst for a 
short time. 
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The present Invention relates to an exhaust gas 
purifying catalytic converter of previously electri- 
cally heating a catalyst in cold-starting of an inter- 
nal combustion engine for enhancing the activation 
of the catalyst, and its fabrication method. 

In the combustion gas discharged from an in- 
ternal combustion engine using fossil fuel such as 
gasoline and gas oil (hereinafter, referred to as 
exhaust gas), there is often contained harmful ma- 
terials such as hydrocarbon and nitrogen oxide. 
Various problems may be encountered in releasing 
such exhaust gas in the atmospheric air as it is. 

To cope with the above problem, as is well 
known, there ham been developed and put in prac- 
tical use an exhaust gas purifying apparatus using 
the three way catalyst for making the above harm- 
ful materials harmless by enhancing the purification 
due to combustion of hydrocarbon, or reduction of 
nitrogen oxide. Namely, the catalytic converter in 
which the three way catalyst is carried is built in 
the midway of an exhaust gas passage of the 
interna! combustion engine, so that the above 
harmful materials are made to be harmless during 
they pass through the catalytic converter, to be 
thus released in the atmospheric air. 

However, the prior art three way catalyst of the 
catalytic converter becomes extremely different in 
the catalytic ability of enhancing the oxidation-re- 
duction reaction of the harmful material depending 
on the temperature, and consequently cannot suffi- 
ciently enhance the purification of the hydrocarbon 
in the inactivated state after cold-starting of the 
engine. 

Thus, there has been developed an exhaust 
gas purifying apparatus having the following con- 
struction: namely, an auxiliary catalytic converter, 
in which an oxidation catalyst is carried, is built in 
the midway of the exhaust gas passage on the 
upstream side from the catalytic converter in which 
the three way catalyst is carried (hereinafter, re- 
ferred to as main catalytic converter). With this 
construction, when the three way catalyst of the 
main catalytic converter is inactivated, the auxiliary 
catalytic converter is electrically heated to activate 
the oxidation catalyst, thereby enhancing the pu- 
rification of the hydrocarbon. 

The concept of an exhaust gas purifying ap- 
paratus in which the above auxiliary catalytic con- 
verter is built is shown in Fig. 22. In this figure, an 
auxiliary catalytic converter 3 carrying an oxidation 
catalyst is provided in the midway of an exhaust 
gas passage 2 on the upstream side from a main 
catalytic converter 1 carrying a three way catalyst. 
The auxiliary catalytic converter 3 is connected to a 
power supply 5 through a catalyst switch 4 interloc- 
ked with an ignition key switch (not shown). Name- 
ly, upon cold-starting of an engine 6, the catalyst 
switch 4 is turned on, and the auxiliary catalytic 



converter 3 is applied with a current from the 
power supply 5. Thus, the oxidation catalyst of the 
auxiliary catalytic converter 3 is heated up to an 
activation temperature, after which the engine 6 is 

5 started and the auxiliary catalytic converter 3 puri- 
fies hydrocarbon contained in the exhaust gas flow- 
ing in the exhaust gas passage 2. Then, when the 
three way catalyst of the main catalytic converter 1 
reaches an activation temperature, the catalytic 

10 switch 4 is turned-off, to thereby stop the current- 
carrying to the auxiliary catalytic converter 3. 

Accordingly, as the carrier for carrying the oxi- 
dation catalyst of the auxiliary catalytic converter 3 
is electrically heated by the power supply, a metal 

75 system including a heat resisting alloy such as an 
iron-chromium-aluminum system is mainly adopt- 
ed. 

In the exhaust gas purifying apparatus using 
the oxidation catalyst and three way catalyst as 

20 shown in Fig. 22, it is required to heat the auxiliary 
catalytic converter 3 carrying the oxidation catalyst 
in cold-starting the engine 6. With this regard, 
conventionally, there has been adopted a heating 
type using the heat generation caused by the elec- 

25 trie resistance of the carrier for carrying the oxida- 
tion catalyst. 

For activation of the oxidation catalyst of the 
auxiliary catalytic converter 3 for a short time, there 
are considered various techniques of: decreasing 

30 the electric resistance of the carrier for carrying the 
oxidation catalyst; increasing the supply voltage to 
the auxiliary catalytic converter 3; and increasing 
the supply voltage to the auxiliary catalytic con- 
verter 3 while increasing the electric resistance of 

35 the carrier for carrying the oxidation catalyst. 

However, in the technique of decreasing the 
electric resistance of the carrier for carrying the 
oxidation catalyst, or of increasing the supply volt- 
age to the auxiliary catalytic converter 3, the auxil- 

40 iary catalytic converter 3 is supplied with a large 
current, which requires the power supply 5 to have 
a remarkably large capacity. 

On the contrary, in the technique of increasing 
the supply voltage to the auxiliary catalytic con- 

45 verter 3 while increasing the electric resistance of 
the carrier for carrying the oxidation catalyst, it is 
possible to effectively activate the oxidation cata- 
lyst for a short time without changing the capacity 
of the power supply 5 too much. However, since 

so the prior art heat resisting alloy of an iron- 
chromium-aluminum system constituting the carrier 
does not leave a high electric resistance, the ab- 
solute amount of generated heat is small, so that it 
is inevitably required to use a power supply 5 

55 having a remarkably large capacity, or to modify 
the structure of the supporter itself for increasing 
the length of the carrier along the current-carrying 
direction (hereinafter, referred to as current pas- 
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sage length). To satisfy the above requirement, 
there is the disadvantage of enlarging the size of 
the auxiliary catalytic converter 3. 

In addition, there it may be considered to use a 
metal material having a high electric resistance as 
a carrier; however, such a new material to be used 
in place of the existing material has not yet been 
found in terms of the material cost, workability and 
the like, and accordingly, it is unavoidable to use 
the existing material. 

Taking the above circumstances into consider- 
ation, it is object of the present invention to provide 
a compact catalytic converter for purifying exhaust 
gas capable of effectively activating an oxidation 
catalyst for a short time without increasing the 
capacity of the power supply or replacing the prior 
art carrier material, and its fabrication method. 

An exhaust gas purifying catalytic converter 
according to a first aspect of the invention com- 
prises: a plurality of catalyst units arranged to be 
spaced in parallel to each other in the direction 
crossing to the flow direction of the exhaust gas of 
an internal combustion engine; unit connecting 
means for electrically connecting one-end sides of 
the catalyst units to the other end sides thereof in 
the direction crossing to the array direction of the 
catalyst units and to the flow direction of the ex- 
haust gas so as to be alternate along the array 
direction; a casing for surrounding a plurality of the 
catalyst units; and a pair of electrodes which are 
electrically connected to two catalyst units posi- 
tioned at both ends in the array direction, and 
which pass through the insulating support layer and 
the casing to be introduced outside the casing and 
to be connected to a power supply. 

According to the invention, the current applied 
from the Power supply to the catalytic converter 
through the electrodes is allowed to flow in a 
zigzag manner between the catalyst unit on one 
end side along the array direction of the catalyst 
units and the catalyst unit on the other end side 
through the unit connecting means. Thus, the cata- 
lyst units are heated by means of the electric 
resistance of the carrier constituting the catalyst 
units during the current-carrying. 

Also, since a plurality of the catalyst units are 
disposed in the multi-layer manner within the cas- 
ing, the current passage length can be made long- 
er without enlarging the size of the casing, thereby 
making it possible to increase the electric resis- 
tance of the carrier with a compact structure. Fur- 
ther, by increasing the supply voltage, it is possible 
to heat the catalyst for a short time without enlarg- 
ing the capacity of the power supply, and hence to 
activate the catalyst for a short time. 

Also, preferably, a plurality of catalyst unit 
groups, each being constituted of a plurality of the 
catalyst units, are arranged along the flow direction 



of the exhaust gas, and one electrode of one 
catalyst unit group is connected in series to one 
electrode of the adjacent catalyst unit group. 

With this construction, since the current pas- 

5 sage length is increased in proportion to the num- 
ber of the catalytic unit groups, it is possible to 
activate the catalyst for a further short time. 

Preferably, each spacer having an electric in- 
sulating property is interposed in the gap between 

10 the catalyst units. 

With this construction, since the spacer having 
an electric insulating property is interposed be- 
tween the adjacent catalyst units, it is possible to 
prevent each catalyst unit from being electrically 

75 shortened by vibration or the like, and hence to 
make compact the catalytic converter without any 
problem. 

Further, preferably, the casing is formed in a 
circular or polygonal shape in section, and the 
20 catalyst units are tightly arranged in the casing in 
the laminated state. 

With this construction, it is possible to almost 
uniformly hold the whole of the catalyst units 
against the surroundings, and hence to prevent 
25 each catalyst unit from being damaged by the 
application of an uneven load, and further to avoid 
the enlargement of the size of the catalytic con- 
verter. 

A method of fabricating an exhaust gas purify- 

30 ing catalytic converter according to a second as- 
pect of the present invention comprises the steps 
of: crushing a catalyst carrier having a strip-like 
honeycomb structure, in which a plurality of reac- 
tion passages are formed in parallel to each other, 

35 for each interval in the direction parallel to the 
reaction passages; and folding the crushed portions 
alternately in the reversed direction at approxi- 
mately 180* , thereby arranging the catalyst carrier 
in the zigzag manner. 

40 With this method, it is possible to fabricate the 

catalyst units only by pressing and folding without 
adoption of the welding or the like, and hence to 
avoid the enlargement of the size of the catalytic 
converter and to reduce the production coat. 

45 Further, preferably, the above method further 

comprises the steps of: crushing both surfaces of 
the catalyst carrier; contacting a core bar with any 
one of the crushed surfaces; folding the catalyst 
carrier along the core bar with respect to the core 

so bar at 180° , thereby forming the folded portion. 

With this method, since the folded portion is in 
the state being wound around the core bar at 180° 
or more, it is possible to enhance the mechanical 
strength of the folded portion. 

55 The above and other features and advantages 

of the present invention will be apparent from the 
following detailed description of the preferred em- 
bodiments of the invention in conjunction with the 
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accompanying drawings, in which: 

Fig. 1 is a schematic view showing a structure in 
which an exhaust gas purifying catalytic con- 
verter of the present invention is applied to a 
prior art exhaust gas purifying apparatus as 
shown in Fig. 22; 

Fig. 2 is a sectional view taken along the line ll-ll 
of Fig.-1; 

Fig. 3 is an enlarged sectional view of an elec- 
trode portion; 

Fig. 4 is a view showing the whole construction 
in which the exhaust gas purifying catalytic con- 
verter of the present invention is applied to the 
exhaust gas purifying apparatus; 
Fig. 5 is a time chart showing the series/parallel 
switching of batteries, switching of a catalyst 
switch, and ON/OFF switching of an ignition key; 
Fig. 6 is a characteristic view of a current- 
carrying time; 

Fig. 7 is a flow diagram showing a fabrication 
procedure for a catalyst unit folded portion along 
with Figs. 8 and 9; 

Fig. 8 is a flow diagram showing the fabrication 
procedure for the catalyst unit folded portion 
along with Figs. 7 and 9; 

Fig. 9 is a flow diagram showing the fabrication 
procedure for the catalyst unit folded portion 
along with Figs. 7 and 8; 

Fig. 10 is a flow diagram showing another fab- 
rication procedure for a catalyst unit folded por- 
tion along with Figs. 11 and 12; 
Fig. 11 is a flow diagram showing another fab- 
rication procedure for the catalyst unit folded 
portion along with Figs. 10 and 12; 
Fig. 12 is a flow diagram showing another fab- 
rication procedure for the catalyst unit folded 
portion along with Figs. 1 0 and 1 1 ; 
Fig. 13 is a perspective view showing a struc- 
ture of a second embodiment of the present 
invention; 

Fig. 14 is a perspective view showing an ap- 
pearance of a third embodiment of the present 
invention; 

Fig. 15 is a perspective view showing a struc- 
ture of the third embodiment of the present 
invention; 

Fig. 16 is a sectional view showing a fourth 
embodiment of the present invention; 
Fig. 17 is an enlarged sectional view of an 
electrode portion according to the fourth em- 
bodiment of the present invention; 
Fig. 18 is another sectional view of the fourth 
embodiment of the present invention; 
Fig. 19 is a flow diagram showing a fabrication 
procedure of a catalyst unit folded portion ac- 
cording to a fifth embodiment of the present 
invention along with Figs. 20 and 21; 



Fig. 20 is a flow diagram showing a fabrication 
procedure of the catalyst unit folded portion 
according to the fifth embodiment of the present 
invention along with Figs. 19 and 21; 
5 Fig. 21 is a flow diagram showing a fabrication 

procedure of the catalyst unit folded portion 
according to the fifth embodiment of the present 
invention along with Figs. 19 and 20; and 
Fig. 22 is a schematic view showing a prior art 
io exhaust gas purifying apparatus. 

Hereinafter, the preferred embodiments of the 
present invention will be described in detail with 
reference to the accompanying drawings. 

T5 Embodiment 1 

With reference to Figs. 1 to 6, there will be 
described a first embodiment. 

Fig. 1 shows the appearance of one embodi- 
20 ment of the invention in which an exhaust gas 
purifying catalytic converter of the present inven- 
tion is applied to a prior art exhaust gas purifying 
apparatus as shown in Fig. 22; Fig. 2 shows the 
sectional structure taken along the line ll-ll of Fig. 
25 1 ; and Fig. 3 shows an enlarged sectional structure 
of an electrode portion of the catalytic converter. 
As shown in these figures, an auxiliary catalytic 
converter 13 is stored in a floor tunnel 12 formed at 
the central portion of a floor panel 1 1 constituting a 
30 part of a vehicular body. It his a casing 14 having a 
right and left two-split structure in which two-pieces 
are finally seam-welded. At both ends of the casing 
14, there are formed a connection flange 15 con- 
nected to an outlet side of an exhaust manifold 8 
35 communicated to a combustion chamber 7 of an 
engine 6 as shown in Fig. 22, and a connection 
flange 1 6 connected to an outlet side of an exhaust 
tube 9 in which a main catalytic converter 1 carry- 
ing a three way catalyst is interposed on the mid- 
40 way. 

In the casing 14 made of SUS 410 or the like, 
there are stored a catalyst unit group U constituted 
of a plurality of catalyst units 17 arranged at speci- 
fied intervals along the width direction of the ve- 

45 hicular body (right and left directions, in Fig. 2); a 
supporter 18 interposed between the catalyst unit 
group U and the casing 14; and a spacer 19 
interposed between the adjacent catalyst units 17 
in the array direction. 

so The catalyst unit 17 fabricated using a cor- 

rugator or the like (not shown) has a such structure 
that a plurality of flat sheet members 20 and cor- 
rugated sheet members 21 are alternately lami- 
nated to form a plurality of reaction passages 22. 

55 These flat sheet member 20 and corrugated sheet 
member 21 constitutes a carrier, each of which is 
formed of a heat resisting alloy of an iron- 
chromium-aluminum system having a thickness of 
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40 to 50 urn, and the abutted portions thereof are 
integrally joined by means of a brazing filler ma- 
terial of a nickel-chromium system. 

Also, on the surfaces of these flat sheet mem- 
ber 20 and the corrugated sheet member 21 con- 
stituting the carrier, an oxidation catalyst such as 
platinum or palladium (not shown) is carried. With 
this construction, in the course of time when the 
exhaust gas passes through reaction passages 22, 
the oxidation reaction for the unburnt component 
such as harmful hydrocarbon in the exhaust gas 
discharged from the combustion chamber 7 of the 
engine 6 is activated by the oxidation catalyst, and 
thereby the exhaust gas is made harmless. 

In this embodiment, the material for the cata- 
lyst units 17 is fabricated in a continuous strip 
shape using a corrugator or the like, and is folded 
for each specified length in a zigzag shape, to thus 
form the catalyst unit group U by making the 
material for the catalyst units 17 being multi- 
staged. In addition, the above folded portion 23 
constitutes a unit connecting means of the present 
invention. 

The above supporter 18 serving as an insulat- 
ing support layer of the present invention is made 
of an inorganic cushioning material having a ther- 
mal insulating property in combination with an elec- 
tric insulating property such as w Interam/mat" sold 
by 3M Co., Ltd (U.S) for stably supporting the 
catalyst unit group U in the casing 14. 

Also, the above spacer 19 held between the 
adjacent catalyst unite 17 is intended to hold the 
catalyst units 17 at a specified interval and to 
prevent the adjacent catalyst units 17 from being 
electrically shortened without passing through the 
folded portion 23, and which is made of cordierite 
or the like used as a ceramic system catalyst 
carrier having an electric insulating property. The 
spacer 19 in this embodiment is interposed be- 
tween the adjacent catalyst units 1 7 over the whole 
region in the height direction. However, it may be 
interposed between the catalyst units 17 only at 
upper and lower end portions thereof, and the 
remaining gap portions may be used as the reac- 
tion passages. 

A pair of electrodes 27 project from the right 
and left sides of the lower end portion of the casing 
14 to pass through the supporter 18 and the casing 
14. The central portion of an electrode connecting 
rod 28 extending in parallel to the reaction passage 
22 is integrally connected to the base end of each 
electrode 27. A connecting groove 29 is formed on 
the electrode connecting rod 28 along the longitu- 
dinal direction thereof. Each of connecting portions 
30, which are respectively formed by pressing at 
the lower end portions of the catalyst units 17 
positioned on the right and left sides of the casing 
14, is inserted into the connecting groove 29, and 



which is integrally joined to the electrode connect- 
ing rod 28 through the brazing filler material (not 
shown). 

A lock nut 33 is screwed in a hollow bolt 31, 
5 through which the electrode 27 passes to be 
locked with the casing 14, through a washer 32. 
The electrode 27, the hollow bolt 31 and the lock 
nut 33 are seal-welded to each other at the weld 
34, to thereby certainly seal the interior of the 

w casing 14. These electrode 27, electrode connect- 
ing rod 28. hollow bolt 31, washer 32, lock nut 33 
are made of nickel or the like having an excellent 
heat resistance. Around an electrode through-hole 
35 of the casing 14 through which the hollow bolt 

75 31 passes, a pair of seal washers 36 and an 
insulating ring 37 made of artificial mica, ceramic 
or the like are interposed. In other words, the inside 
and the outside of the casing 14 are held by the 
hollow bolt 31 and the lock nut 33 through the seal 

20 washers 36 and the insulating ring 37 having the 
electric insulating property, so that the electrode 27 
is fixed to the casing 14. 

In addition, at the leading edge of the electrode 
27, a terminal 39 connected to a power supply 5 as 

25 shown in Fig. 22 is fixed by a pair of flanged nuts 
38 screwed in the electrode 27. Also, on the down- 
stream side of the casing 14, there is provided a 
temperature sensor 40 using a thermocouple or the 
like for detecting, the temperature of the catalyst 

30 units 17. 

Accordingly, in the state that the ignition key is 
turned on, when an electronic control unit (not 
shown) judges that the detection signal from the 
temperature sensor 40 is, for example less than 

35 300 • C, that is, the oxidation catalyst of the auxil- 
iary catalytic converter 13 is not activated, a cur- 
rent is supplied from the power supply 5 to the 
electrode 27 through the terminal 39. The current is 
allowed to flow from the catalyst unit 17 on one 

40 end side in the width direction of the vehicular 
body to the catalyst unit 17 on the other end side 
in the zigzag manner, so that the catalyst units 17 
are heated to activate the oxidation catalyst. On the 
other hand, when the electronic control unit judges 

45 that the detection signal from the temperature sen- 
sor 40 is, for example 300 'C or more, that is, the 
oxidation catalyst of the auxiliary catalyst converter 
13 is already activated, the engine 6 is started and 
the unburnt component in the exhaust gas is burnt 

so by the auxiliary catalytic converter 13. Subsequent- 
ly, when the three way catalyst of the main cata- 
lytic converter 1 is activated, the current to the 
auxiliary catalytic converter 13 is stopped, and the 
purification of the exhaust gas is made mainly by 

55 the main catalytic converter 1 . 

In this case, it is possible to remarkably in- 
crease the current passage length of the carrier in 
the auxiliary catalytic converter 13. This makes it 
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possible to increase the absolute heat generation 
amount without changing the capacity of the power 
supply 5 by increasing the supply voltage to the 
auxiliary catalytic converter 13, and hence to ac- 
tivate the oxidation catalyst for a short time. 

Here, there will be described the concrete sys- 
tem for increasing the supply voltage to the auxil- 
iary catalytic converter 13 with reference to Fig. 4. 
In addition, parts substantially corresponding to 
those in the prior art exhaust gas purifying appara- 
tus as shown in Fig. 22 are indicated at the same 
characters, and the explanation thereof is omitted. 
Fig. 5 is a time chart showing the relationship 
among series/parallel switching of batteries 100 
and 101, switching of the catalyst switch 102 for 
controlling the current-carrying to the auxiliary cata- 
lytic converter 13, and ON/OFF switching of the 
ignition key. In the state that the ignition key is 
turned on, the current-carrying time is obtained 
from the current-carrying time characteristic pre- 
viously set as shown in Fig. 6 on the basis of the 
detection signal from the temperature sensor 40. 

Also, when the ignition key is turned on, the 
electronic control unit (not shown) concurrently op- 
erates a relay 103 to switch the batteries 100 and 
101 from the parallel to the series state. Namely, 
when the contacts "a" and n c" of the relay 103 
constituted of moving contacts are made in the 
contact states (as shown in the solid line), the 
parallel circuit is obtained. On the other hand, when 
the movable contacts are moved in the direction of 
the arrow, and the contact "b" is made in the 
contact state (as shown in the broken line), the 
series circuit is obtained. 

After that, when the ignition key is set to be in 
the cranking state and the engine is started, the 
high voltage in the series state is supplied by 
turning on the catalyst switch 102. At the same 
time when the catalyst switch 102 is turned on, a 
timer is started. Then, after an elapse of a specified 
current-carrying time previously set on the basis of 
Fig. 6, the catalyst switch 102 is turned off and 
concurrently the batteries are switched from the 
series to the parallel state. Each of the batteries 
100 and 101 comprises an on-vehicle 12V battery. 

As described above, it is possible to remark- 
ably increase the current passage length of the 
carrier of the auxiliary catalytic converter 13, and to 
increase the supply voltage to the auxiliary cata- 
lytic converter 13. This makes it possible to ac- 
tivate the auxiliary catalytic converter 13 for a short 
time. 

In addition, in this embodiment, the catalyst 
units 17 are arranged along the width direction of 
the vehicular body; however, the catalyst units 17 
arranged in the vertical direction of the vehicular 
body may be further connected to each other in 
series along the flow direction of the exhaust gas. 



According to the exhaust gas purifying catalytic 
converter of this embodiment, by arrangement of 
the flat catalyst units in the laminated state, it is 
possible to avoid the enlargement of the size of the 

s catalytic converter . 

Also, both end portions of these catalyst units 
are alternately connected to each other by the unit 
connecting means, so that a currant is allowed to 
flow in the zigzag manner. As a result, the current 

w passage of the carrier is increased, to thereby 
increase the absolute heat generation. Therefore, 
by increasing the supply voltage to the catalytic 
converter, it is possible to activate the catalyst for a 
short time without increasing the capacity of the 

75 power supply. 

Next, there will be described a method of 
fabricating a catalyst unit group U according to a 
second aspect of the present invention with refer- 
ence to Figs. 7 to 1 2. 

20 As shown in Figs. 7 to 9 showing the fabrica- 

tion procedure of the catalyst unit group U of the 
present invention, each folded portion 23 of a 
sheet-like material for the catalyst units 17 is crush- 
ed between a die 24 and a punch 25 (see Fig. 7); a 

25 core bar 26 is contacted with the plastically de- 
formed folded portion 23 on the die 24 side (see 
Fig. 8); the leading edge side of the material for the 
catalytic units 17 is folded at 180 " along the core 
bar 26 with respect to the core bar 26 (see Fig. 9); 

30 and the core bar 26 is withdrawn, to thus form the 
folded portion 23. 

In addition, assuming that the ratio of the cir- 
cumference of a circle to its diameter is taken as -n 
and the radius of the core bar 26 is taken as V, it 

35 is preferable that the crush allowance W of the 
material for the catalyst units 1 7 by the punch 25 is 
set at w x r or more, and the radius "r" of the core 
bar 26 is set at 0.5mm or more (namely, the 
thickness of the spacer 19 is 1mm or more). Also, 

40 naturally, the core bar 26 may be integrally joined 
to the folded portion 23 of the material for the 
catalytic units 17 as it is. 

In this embodiment, only one side surface of 
the sheet-like material for the catalyst units 17 is 

45 crushed by the punch 25; however, both sides 
thereof may be crushed. For example, as shown in 
Figs. 10 to 12 showing the fabrication procedure of 
the other form of the method of fabricating the 
catalyst unit group according to the present inven- 

50 tion, a folded portion 41 of the sheet-like material 
for the catalyst units 17 is uniformly crushed by a 
pair of punches 42 and 43 (see Fig. 10); the core 
bar 26 is contacted with one of the plastically 
deformed folded portions 41 (see Fig. 11); the 

55 leading edge side of the material for the catalyst 
units 17 is folded at 180° along the core bar 26 
with respect to the core bar 26 (see Fig. 12); and 
the core bar 26 is withdrawn, to thus form the 
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folded portion 41 . 

In this case, the folded portion 41 is in the 
state being wound around the core bar 26 at 1 80 • 
or more, so that it is possible to enhance the 
mechanical strength of the folded portion 41 as 
compared with the folded portion 23 in the previous 
form as shown in Figs. 7 to 9. 

According to the second invention, the catalyst 
unit group U can be fabricated only by pressing or 
folding without adoption of the welding or the like, 
which makes it possible to avoid the enlargement 
of the size of the catalytic converter, and hence to 
reduce the production cost. 

Embodiment 2 

Next, a second embodiment will be described 
with reference to Fig. 13. 

First, there is prepared a catalyst unit group U2 
in the state being rotated at 90 0 with respect to the 
catalyst unit group U1 described in the first em- 
bodiment. The catalyst unit 17 on one end side of 
the catalyst unit group U1 is connected in series to 
the catalyst unit 1 7 on one end side of the catalyst 
unit group U2 by means of a long-sized unit con- 
necting rod 41 having substantially the same con- 
struction as the electrode connecting rod 28 de- 
scribed above. On the other hand, the catalyst unit 
1 7 on the other end side of the catalyst unit group 
U1 is connected to the catalyst unit 17 ot the 
catalyst unit group U2 by means of each electrode 
connecting rod 28 with the projecting electrode 27. 

In this case, by formation of a gap between the 
catalyst unit group U1 and the catalyst unit group 
U2, the current passage length of the carrier be- 
comes twice as much as that of the first embodi- 
ment, thereby further increasing the supply voltage 
to the catalytic converter. This makes it possible to 
further increase the amount of generated heat of 
the catalytic converter without increasing the ca- 
pacity of the power supply 5. 

Embodiment 3 

Also, a third embodiment is shown in Figs. 14 
and 15. 

In the second embodiment as shown in Fig. 13, 
the catalyst unit groups U1 and U2 are connected 
to each other by means of one of the unit connect- 
ing rod 41. On the contrary, in this embodiment, as 
shown in Fig. 14 showing an appearance of the 
other form of an exhaust gas purifying catalytic 
converter of the present invention, and Fig. 15 
showing an appearance of the part of the catalyst 
unit of the catalytic converter of Fig. 14 in the 
exploded state, unit connecting rods 43 integrally 
formed with terminals 42 projecting from the casing 
14 to the outside are fixed to the catalyst unit 



groups U1 and U 2 . respectively. These terminals 
42 may be electrically connected to each other by 
a connecting fitting 44 outside the casing 14. Also, 
in these figures, parts corresponding to those in the 
5 first embodiment as shown in Figs. 1 to 6 are 
indicated at the same characters. 

Embodiment 4 

10 Next, there will be described a fourth embodi- 

ment wherein the casing 14 is formed in a circular 
or polygonal shape in section with reference to 
Figs. 16 to 18. 

The casing 14 in this embodiment comprises a 

75 portion having a circular appearance for storing the 
catalyst units 17, and a pair of portions each having 
a conical appearance and respectively connected 
to the connection flanges 15 and 16, In this casing 
14, there are stored a plurality of catalyst units 17 

20 arranged in specified intervals along the width di- 
rection of the vehicular body (right and left direc- 
tions, in Fig. 2), the supporter 18 interposed be- 
tween the catalyst units 17 and the casing 14, and 
the sheet-like spacers 19 each interposed between 

25 the adjacent catalyst units 17 in the array direction. 

Thus, by formation of the casing 14 in a cir- 
cular shape in section, it is possible to ununiformly 
distribute the holding force to the catalyst units 17 
and the like stored in the casing 14, and hence to 

30 minimize the risk that each catalyst unit 17 is 
damaged by the application of the uneven load. 

The parts substantially corresponding to those 
of the first embodiment are indicated with the same 
characters, and the explanation thereof is omitted. 

35 Also, Fig. 18 shows a casing 14 having a 

hexagonal sectional shape. 

As shown in this figure, in a pair of the right 
and left halves of the casing 14 each having a 
trapezoidal shape, both the upper and lower end 

40 portions thereof are seam-welded to each other to 
form the casing 14 as a hexagonal cylinder, in 
which the catalyst units 17 and the like are tightly 
stored according to the shape of the inner periph- 
eral wall of the casing 17. In this case, it is prefer- 

45 able to form each folded portion 23 in parallel to 
the inner peripheral wall of the caring 14. In addi- 
tion, just as the first embodiment, the strip-like 
material for the catalyst units 17 is folded in the 
zigzag manner in the state that the plate-like core 

50 bar is mounted to each the folded portion 23. 

Embodiment 5 

Next, a fifth embodiment will be described with 
55 reference to Figs. 19 to 21 . 

The fifth embodiment refers to a method of 
fabricating the catalyst unit group U to be disposed 
in the casing 14 with a circular or polygonal shape 
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as described in the fourth embodiment. 

Each folded portion 23 of a strip-like material 
for the catalyst units 17 is crushed between a pair 
of a die 24 and a punch 25 (see Fig. 19); a core 
bar 26 is contacted with the plastically deformed 
folded portion 23 on the die 24 side (see Fig. 20); 
the leading edge side of the material for the cata- 
lyst units -17 is folded at 180° along the core bar 
26 with respect to the core bar 26 (see Fig. 21); 
and the . core bar 26 is removed, to thereby form 
the folded portion 23. 

The outer peripheral surface (right side surface, 
in Fig. 20) of the core bar 26 abutted on the folded 
portion 23 has a circular-arc section having a cur- 
vature corresponding to that of the casing 14, and 
the inclined angle of the core bar 26 to the material 
for the catalyst units 17 is set according to the 
position of the folded portion 23 with respect to the 
casing 14. Also, the core bar 26 may be integrally 
joined to the folded portion 23 of the material for 
the catalyst units 17 as it is. 

In this embodiment, it is possible to form each 
folded portion 23 in parallel to the inner peripheral 
wall of the casing 1 4. 

Claims 

1. An exhaust gas purifying catalytic converter 
comprising: 

a plurality of catalyst units (17) arranged to 
be spaced in parallel to each other in the 
direction crossing to the flow direction of the 
exhaust gas of an internal combustion engine 
(6), 

unit connecting means (23) for connecting 
one-end sides of said catalyst units (1 7) to the 
other end sides of adjacent catalyst units (17) 
in the direction transverse to the array direc- 
tion of said catalyst units (17) and to the flow 
direction of said exhaust gas so as to be 
alternate along said array direction; 

a casing (14) for surrounding a plurality of 
said catalyst units (1 7); and 

a pair of electrodes (27) which are elec- 
trically connected to two catalyst units posi- 
tioned at both ends in said array direction, and 
which pass through said insulating support lay- 
er (18) and said casing (14) to be arranged 
outside said casing (14) and to be connected 
to a power supply (5). . . 

2. The catalytic converter of claim 1, wherein 
each of said catalyst units (17) has a conduc- 
tive carrier forming a plurality of reaction pas- 
sages (22) for introducing said exhaust gas, 
and a catalyst fixed on the surface of said 
carrier in said reaction passages (22), and 
which is formed by alternately laminating flat 



sheet members (20) and corrugated sheet 
members (21). 

3. The catalytic convertor of claim 1 or 2, wherein 
5 the end portion of said catalyst unit (17) con- 
nected to said electrode (27) has a connecting 
portion (30) crushed by pressing, an electrode 
connecting member (28) is connected to said 
connecting portion (30), and the base end por- 

w tion of said electrode (22) is connected to said 

electrode connecting member (28). 

4. The catalytic converter of claim 1, wherein a 
plurality of catalyst unit group (lh , lb ), each 

75 being constituted of a plurality of said catalyst 

units (17), are arranged along the flow direction 
of said exhaust gas, and one electrode of one 
catalyst unit group (Ui) is connected in series 
to one electrode of the adjacent catalyst unit 

20 group (U 2 ). 

5. The catalytic converter of any of claim 1 to 4, 
wherein spacer (19) having an electric insulat- 
ing property are interposed in gaps between 

25 adjacent said catalyst units (17). 

6. The catalytic converter according to claim 5, 
wherein said spacers (19) are interposed be- 
tween both ends of said catalyst units (17) on 

30 the side provided with said unit connecting 

means (23) and an insulating support layer 
(18) surrounding said catalyst units (17), and 
each of said spacers (19) has a projecting 
portion to be inserted between said adjacent 

35 catalyst units (17) to form an air insulating 

layer corresponding to the thickness of said 
projecting portion between said catalyst units 
(17). 
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7. The catalytic converter of any of claim 1 to 6, 
wherein said casing (14) is formed in a circular 
or polygonal sectional shape, and said catalyst 
units (17) are tightly arranged in said casing 
(14) in a laminated state. 



8. A method of fabricating an exhaust gas purify- 
ing catalytic converter comprising the steps of: 
crushing a catalyst carrier having a strip- 
like honeycomb structure, in which a plurality 
so of reaction passages (22) are formed in parallel 

to each other, for each interval in the direction 
parallel to said reaction passages; and 

folding said crushed portions alternately in 
the reversed direction at approximately 180 * , 
55 thereby arranging said catalyst carrier (17) in a 

. zigzag manner. 
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9. The method of fabricating the catalytic con- 
verter of claim 8. which further comprises the 
steps of: 

crushing only one surface side of said 
catalyst carrier; 5 

contacting a core bar (26) with the other 
surface side not to be crushed; 

folding said catalyst carrier along said core 
bar (26) with respect to said core bar at ap- 
proxinately 180° , thereby forming said folded w 
portion. 

10. The method of fabricating the catalytic con- 
verter of claim 8, which further comprising the 
steps of: 75 

crushing both surfaces of said catalyst car- 
rier; 

contacting a core bar (26) with any one of 
said crushed surfaces; 

folding said catalyst carrier along said core 20 
bar (26) with respect to said core bar at ap- 
proximately 180" . thereby forming said folded 
portion. 

11. The method of fabricating the catalytic con- 25 
verter of claim 9 or 10, wherein a casing for 
storing said multi-layer catalyst carrier is pro- 
vided, and the outer peripheral shape of said 
core bar is set in such a manner that the 
folded shape of said folded portion correspond 30 
to the sectional shape of said casing. 
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